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In polytraumatised patients, thoracic trauma is often deci-
sive with regard to outcome and rate of complications.
Tension pneumothorax is one of ‘‘the lethal six’’–—six condi-
tions listed as ‘‘immediately life threatening thoracic inju-
ries’’ in ATLS teaching.1 According to the Trauma Registry of
the German Society of Traumatology, pneumothorax can be
expected in 60% of patients with thoracic trauma.7 The
incidence of tension pneumothorax however, is not well
established and often reflects disease suspicion rather than
true incidence. As the development of tension is dependent
on a pressure gradient between intrapleural pressure and
alveolar pressure, pneumothorax can rapidly deteriorate to
tension pneumothorax in ventilated patients. Moreover, if
not recognised and treated urgently, it is especially likely to
lead to sudden cardiac arrest in ventilated patients due to
the massively decreased cardiac output. This means that a
low threshold for performing thoracostomy must be main-
tained in ventilated patients with significant chest trauma.
Resuscitation and trauma courses usually illustrate the pre-
sentation of tension pneumothorax in ventilated patients as
consistent with rapid respiratory and cardiac compromise
and thus suggest that the clinical diagnosis is straightfor-* Corresponding author. Tel.: +43 316 385 4663.
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failure and cardiac compromise are likely to be attributable
to other pathology.11
We report a case where an occult pneumothorax in com-
bination with traumatic rupture of the diaphragm resulted in
a tension pneumoperitoneum which was, in the preclinical
setting, misinterpreted as massive intraabdominal bleeding.
The possible role of prehospital focussed abdominal sono-
graphy for trauma (PFAST) in ruling out massive abdominal
bleeding is discussed.
Case report
A physician-staffed ambulance was dispatched to a motor-
vehicle accident. The driver was travelling too fast and lost
control of the car, which skidded and rolled over several
times. The crew found two patients lying in the ditch next to
the road. At the first assessment, the 26-year-old female was
somnolent with a Glasgow Coma Score of 8 and skin cyanosis.
The patient’s radial pulse was weak, but palpable, systolic
blood pressure was around 65 mmHg. In addition to a bruise
and an abrasion on the left zygomatic bone, physical exam-
ination revealed bruises and marks on the pelvis and on the
upper right side of the abdomen. Pelvis and thorax were
stable with no crepitation or skin emphysema palpable. After
immediate application of oxygen via an oxygen mask, the
patient was monitored, two large-bore intravenous lines
Figure 2 Autopsy–—mediastinal emphysema.
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initial three-lead ECG showed sinus rhythm. Pulse oximetry
could not be obtained due to reduced peripheral perfusion.
To facilitate tracheal intubation, the emergency physician
gave 100 mg fentanyl and 20 mg hypnomidate. Tracheal intu-
bation with a 7.0-mm inner diameter (i.d.) tube was succ-
essful at the first attempt and the patient subsequently
ventilated by volume-controlled ventilation. Two repetition
boli of 7 mg hypnomidate each were applied for sedation,
because the patient showed spontaneous breathing efforts.
Due to an episode of massive hypotension with no obtainable
pulse shortly after induction, 0.6 mg adrenaline was applied
and aggressive volume resuscitation started.
Several minutes after the first physician-staffed vehicle
had arrived on the scene, the rescue helicopter landed and
the emergency physician of the helicopter team, an experi-
enced internist and intensivist, took over. The fact that the
patient was haemodynamically unstable with hypotension
and a heart rate of 130 per minute and a gradually expanding
abdomen, highly suggestive of intraabdominal bleeding, led
to rapid transport decision. Auscultation showed vesicular
breathing with equal intensity on both sides and airway
pressure was normal. Anaesthesia was maintained with s-
ketamine and midazolam, and cis-atracurium was adminis-
tered before loading the patient into the helicopter. In spite
of the transfusion of two units of O negative packed red blood
cells during air transport, the patient’s cardiac function
deteriorated rapidly with subsequent cardiac arrest. Exter-
nal chest compressions were performed immediately, and
repeated boli of adrenaline were given. On arrival in the
emergency room (ER) of our facility, neither pulse nor blood
pressure was obtainable, the patient was extremely pale,
and the abdomen was massively distended and taut (Fig. 1).
During the whole period, a total of 5 mg adrenaline was
administered without any success. The pupils were dilated
and the CPR was discontinued.
The autopsy report showed an impressive haemopneu-
mothorax of the right pleural cavity with an atelectatic
left lung, explaining the deleterious misinterpretation of
the pneumoperitoneum, which developed as a consequence
of the tension pneumothorax with co-existing right-
sided diaphragm rupture, as acute intraabdominal bleeding
(Fig. 2). We hypothesise that the pneumothorax remained
occult as long as there was still room in the abdomen for
the pneumoperitoneum to expand. Only after no more air
could pass from the pneumothorax through the diaphrag-
matic defect into the pneumoperitoneum did significantFigure 1 Patient in the ER.tension build up. At this point, unfortunately, the devel-
opment of tension pneumothorax must have been so rapid
that cardiac arrest followed the rise in airway pressure
almost immediately, giving the emergency physician no
time to react.
Other injuries included a minor cerebral contusion with
intraventricular haemorrhage on the right side, a serial rib
fracture 2—7 on the right side, a lung laceration with approxi-
mately 200 ml of free blood on the right side, mediastinal
emphysema, and a pelvic ring fracture with approximately
200 ml of blood in the lesser pelvis. The abdominal organs
were intact.
The Injury Severity Score (ISS)2 was calculated to be 43
with a 59.9% probability of survival using the Trauma Injury
Severity Score (TRISS).5
Discussion
Our case report is an example of a missed diagnosis of tension
pneumothorax in a polytraumatised patient. The lack of typi-
cal signs made it impossible for the treating emergency phy-
sician to recognise the pneumothorax on the scene. Early signs
and symptoms that are associated with tension pneumothorax
in the literature, e.g., unexplained haemoglobin desaturation
as detected by pulse oximetry, decreased cardiac index,
progressive hypoxaemia, tachycardia, and respiratory dis-
tress3,4,10 are little reliable in polytraumatised patients.
The most important sign produced by tension pneumothorax
in a ventilated patient, the rising airway pressure, was absent
due to the underlying diaphragmatic defect through which air
could pass from the pneumothorax into the pneumoperito-
neum. Of course, tension pneumothorax is a potential killer,
and the possibility of it should always be borne in mind. In a
ventilated patient with significant chest trauma and undiag-
nosed shock or cardiac arrest, thoracostomy is therefore
recommended as an immediate treatment. Even if we advo-
cate a low threshold for tube thoracostomy in prehospital
environment, especially with subsequent air transport, in
the patient described above, with no signs of significant chest
trauma, it was initially not indicated. The persisting arterial
hypotension in our case was interpreted as hypovolaemic
shock due to massive intraabdominal bleeding, a suspicion
that was consistent with the rapidly expanding abdomen and
the extreme pallor of skin.
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decisive diagnostic clue?
Ultrasound plays a central role in the evaluation of trauma
emergencies. The development of portable sonography
devices could extend its application into the pre-hospital
arena. Although literature demonstrates the value of ultra-
sound as a simple, non-invasive and direct means of imaging
the diaphragm, one can certainly argue that its use for the
diagnosis of diaphragmatic rupture is restricted to trained
and experienced operators.
Focussed abdominal sonography for trauma (FAST) how-
ever, is a skill that can be easily acquired and quickly per-
formed. Data from the literature suggests a steep learning
curve for FASTexaminations in nonradiologist clinicians.12,14,15
Moreover, in contrast to the low accuracy of physical exam-
ination and haemodynamic measurement, FAST is highly reli-
able in the detection of a haemoperitoneum.8,12,13
Recently, it has been demonstrated that the detection of
abdominal bleeding can already be achieved in the field using
focussed abdominal sonography for trauma (FAST).6,9,16
In conclusion, in the hands of a proficient ultrasound
provider, pre-hospital ultrasound could have facilitated the
diagnosis of pneumothorax and pneumoperitoneum on the
scene. At least, a negative PFASTcould have given an impor-
tant diagnostic clue by ruling out massive abdominal bleed-
ing. Although further studies are required to determine
whether wider availability of handheld ultrasound in pre-
hospital emergency medicine will improve overall survival
and outcome, it may make sense to establish prehospital
ultrasound as an additional diagnostic tool, especially in
larger centres where anaesthesiologists, surgeons, and inter-
nists with experience in the use of ultrasound account for the
main part of the staff.
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